MTRR 66A>G polymorphism in relation to congenital heart defects.
Evidence is accumulating that periconceptional folic acid supplementation may prevent congenital heart defects (CHD). The methionine synthase reductase (MTRR) enzyme restores methionine synthase (MTR) enzyme activity and therefore plays an essential role in the folate- and vitamin B(12)-dependent remethylation of homocysteine to methionine. We studied the influence of the MTRR 66A>G polymorphism on CHD risk. In addition, possible interaction between this variant and plasma methylmalonic acid (MMA) concentrations, as an indicator of intracellular vitamin B(12) status, was investigated. Case-control and case-parental studies were conducted to explore this association. In total, 169 CHD patients and 213 child controls, and 159 mothers with a CHD-affected child and 245 female controls were included. The maternal MTRR 66AG and GG vs. AA genotypes revealed an odds ratio (OR) of 1.3 (95% CI 0.72-2.20) and 1.3 (0.71-2.37), respectively. Family-based transmission disequilibrium analysis did not reveal a significant association of the foetal 66G allele with the development of a heart defect in children (chi(2)=2.94, p=0.086). Maternal 66GG genotype in combination with high MMA concentration (above the 80th percentile) was associated with a three-fold (OR 3.3, 95% CI 0.86-12.50) increased risk for all types of CHD in offspring. These data indicate that maternal MTRR 66A>G polymorphism is not a risk factor for CHD. Maternal MTRR 66GG genotype with compromised vitamin B(12) status may possibly result in increased CHD risk. In addition to folate, vitamin B(12) supplementation may contribute to the prevention of CHD.